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Physical Activity and Breast Cancer: Is There a Link?

Joanne F. Dorgan*

of physical activity with breast cancer are reported more often than

Physical activity has diverse physiologic effects throughull or positive associations, but frequently risk estimates are small
which it could potentially alter breast cancer risk. Currently, thgnd statistically nonsignificant, a dose—response relationship is not
most prominent hypothesis is that physical activity may low&gen, or the association is limited to a subgroup of participants.
risk through hormonal mechanisms. Estrogens are mitogenic tOPhysica| activity is one of numerous determinants of age at
breast epithelial cells and are believed to play a key role in breagénarche and menstrual function, and other factors may be more
cancer promotion and possibly initiati¢h). Older age at men- jmportant for most women. Associations of recreational sports
arche, younger age at menopause, and perhaps a higher egvity with age at the onset of menses are inconsiggas).
quency of long and irregular menstrual cycles lower breast caa-addition, in a study of college womégh4), moderate physical
cer risk (2). Compared with their more sedentary peers, highbyctivity had only a minimal association with cycle length, as
trained athletes and dancg®), and possibly recreational ath-estimated from menstrual diaries. Physical activity contributes to
letes(4,5), have delayed menarche and an increased frequergergy balance, but other factors including genetics also affect
of long or irregular menstrual cycles. Although obesity is inbody weight (7). Age at menarche and, for postmenopausal
versely related to the risk of premenopausal breast cancer, afi@inen, obesity are established but not particularly strong risk
menopause occurs, estrogens are synthesized from androgerfgcifdrs for breast cancer; the association with menstrual cycle
adipose tissue and obesity is directly related to (Bk Physi- characteristics is less well establishgd). Participants in the
cally active women of all ages are leaner than their more sequrses’ Health Study I(15) who were older at menarche had a
entary counterparté’), but leanness is a major determinant 0849, reduction in the risk of premenopausal breast cancer. Those
serum estrogen concentrations only for postmenopausal wongib had longer or irregular cycles had a 20%-60% reduction in
(8). Because of its biological plausibility and consistency, thgsk. This cohort is still young, and few members are postmeno-
hypothesis that physical activity lowers breast cancer riglgusal. In another large cohd(t6), the most obese postmeno-
through hormonal mechanisms is intuitively appealing. pausal women had a 50% elevation in the risk of breast cancer.

In this issue of the Journal, Rockhill et &) present findings Therefore, even if physical activity prevents breast cancer by con-
from the Nurses’ Health Study Il on the relationship betweefibuting to a delay or disruption in menstrual function in young
nonoccupational physical activity and breast cancer risk {lomen and the maintenance of ideal body weight in older women,
women up to 48 years of age at diagnosis. The analysis Wgithin the range typical of women in the United States, the effect
based on 104468 female nurses followed for 6 years, durigfphysical activity on risk, if one exists, is likely to be modest.
which time 372 invasive breast cancers were diagnosed. Nurses\ssessment of physical activity in epidemiologic studies is
who frequently participated in strenuous activities during laitremely difficult. Typically, questionnaires with varying de-
adolescence had essentially the same risk of developing breggkes of specificity are used. Although most are not validated,
cancer as those nurses who never participated in such activii@s questionnaire used in the Nurses’ Health Study Il was evalu-
(relative risk [RR]= 1.1; 95% confidence interval [CH- 0.8— ated against multiple, 7-day activity diari€is). The correlation
1.6). Similarly, nurses who spent the most time engaged in magktween the two instruments’ measures of physical activity was
erate and strenuous nonoccupational activities at 25-42 yearsgf which compares favorably with other activity questionnaires
age had the same risk of breast cancer as those who speni(lge19). Findings on reproducibility were similar. Although
least time in these activities (RR 1.1; 95% Cl = 0.8-1.5). questionnaires may yield reasonably valid and reliable estimates
Results were unchanged when adjusted for potential confourgl-physical activity, they misclassify some individuals, which
ers or stratified on possible effect modifiers. will attenuate and could obscure weak associations of physical

The lack of even a suggestion of a protective effect of nonogectivity with breast cancer. Age at onset of menses and frequen-
cupational physical activity for breast cancer in young womedies of menstrual disturbances in elite and possibly in recre-
from the Nurses’ Health Study Il is disappointing, but not suitional athletes differ by sport, intensity and duration of exer-
prising. Although Bernstein et al10) reported a significant
60% lower risk of breast cancer at a young age for women who
regularly participated in recreational activities, a recent study by
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cise, prior conditioning, and, for menstrual disorders, blye encouraged to increase their physical activity to prevent cardio-
gynecologic ag€20). Ascertainment of more detailed informa-vascular disease, osteoporosis, diabetes, and possibly colon cancer,
tion on these characteristics may increase the likelihood of des well as to improve their sense of well-being.
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Gene Therapy for Lung Cancer—an Application for
Cationic Lipid-Mediated Gene Delivery?

Ronald K. Scheule*

events that allow the premalignant tumor cell to become inva-

In the United States, smoking-induced lung cancer is th@e. As a marker of the invasive phenotype, p53 has been pro-
leading cause of cancer death in both men and women. While figsed as an intermediate biomarkey. Given the importance of
incidence of lung cancer in men appears to have reachegngtations in p53 in the invasive phenotype, together with the
plateau and has begun to decline, the incidence in women cedtt that the majority of lung cancers are characterized by mu-
tinues to increase and at present is approximately 42 casestggibns in p53(7), one could consider a therapeutic strategy
100000 annually(1). Adenocarcinoma, squamous cell carcibased on countering the effects of these mutations. Such strate-
noma, and large-cell carcinoma, which together make up thRes are made more reasonable because of the trans-dominant
majority of lung cancers, collectively are termed “non-smalleffects of wild-type p53 in modulating the tumorigenic state and
cell lung cancers” (NSCLCs). Patients with early stage NSCL{pe apparent lack of toxicity when wild-type p53 is overex-
generally are treated with surgery, resulting in 5-year survivgtessed in normal cell{§) and references therei(g)].
rates that range from 25% to 80%, depending on the stage of theClinical gene therapy trials with viral vectors containing p53
diseasg1). Several recent studies [reviewed(B)] have shown have already provided a conceptual framework for the treatment
that patients with inoperable, early stage NSCLC also can §gocalized tumors. Direct injection of an adenoviral vector
treated effectively with radiation. Fewer alternatives are avagearing p53 into squamous cell carcinomas of the head and neck
able for late stage disease; routine use of chemotherapy for la$&e shown antitumor activitfi0), while p53-containing retro-
stage NSCLC is controversial. viruses have shown promise following direct injection into ma-

Small-cell lung cancers (SCLCs), which make up approXignant lung lesiong11). Potential mechanisms by which p53
mately 20% of the total, generally are highly metastatic. In thgay mediate antitumor effects include direct effects on the trans-
roughly one third of patients who present with disease limited {g,ced tumor cells, e.g., apoptosis or the induction of dormancy,
the thorax, surgical resection is an option for localized tumors jfhq indirect effects on neighboring, nontransduced tumor cells,
highly selected cases, while chemotherapy or chemotherapy plds “pystander” effect{12). As an alternative to viral delivery
radiation therapy is an option for more disseminated thoradigsiems, Zou et a{13) reporting in this issue of the Journal are
disease(1). The median survival for patients with extensiVegnsidering the use of cationic lipids. Although at a disadvan-
disease, which occurs in two thirds of SCLC patients, is seve{gbe in terms of potency when compared to viral vectors, cat-
months, even with chemotherag). Overall, the S-year sur- j,hic |inids may present advantages in the context of long-term
vival rate for patients with lung cancer is 13%). Clearly, more 5 yministrations to multiple tumor sites dispersed over the bron-
effective alternative therapies are needed, and gene therapys, enithelium. Cationic lipid vectors appear to be devoid of

among the therapeutic modalities currently being conS|deredthe specific immune responses that have been shown to accom-

.Lung cancer appears to be the glt|mate resuIF of an .accunﬂ)lé'ny the administration of viral vectors in the luify4,15).
lation of mutations in a stem cell with the potential to differen:

tiate along multiple pathway@). Multiple histologic states have Lndeed, a recent chmgal trial n the C.ySt'C fibrosis aré@ﬁ,l?)
: . s demonstrated limited efficacy with the use of a highly con-
been recognized, and the morphologic changes appear to 8e

. ; . . entrated, aerosolized formulation of cationic lipid.
associated with progression of the disease. For example, o .
t is important to point out, however, that the absence of
development of squamous cell lung cancer appears to progress

from squamous metaplasia to dysplasia, carcinamsitu, and specific immune responses to cationic lipid-based delivery sys-

' . . . . : . tems does not necessarily imply that they are without consider-
finally invasive cancer3). Although this stepwise histologic sle toxicity. For example, preclinical studi¢s8,19) have

. . . b
rogression may reflect a progressive accumulation of muf’%}] S DN )
prog y brog shown that the instillation of cationic lipid vectors into the mam-

tions, evidence(4) also points to the possibility that similar alian lung results in dose-dependent acute toxicity character-
mutations may reside in histologically normal bronchial epithé]j 9 . P . Y C
I1]zeed by cellular influxes and the production of cytokines. A

; ) . ) recent clinical study17) using a single aerosol administration of
mutational events leading to invasive lung cancer are not rarn- ¥17) 9 9

dom. For example, mutations involving chromosomal regior(f‘s‘?tlonlc I|p|d—p'lasm|d DNA (pDNA) complexes also nqte;d
mild, acute flu-like symptoms. Some of these acute preclinical

3pl4 and 9p21 appear to be early events, while those involvin o .
the tumor suppressors Rb and p53, namely, chromosomal a}ﬁgj clinical effects may be related to the recently recognized

gions 13914 and 17p13, respectively, appear to be later events
(4).
Most mutations in the tumor suppressor gene p53 appear to
precede the invasive phenotype of lung can@r Given the  *Correspondence toRonald K. Scheule, Ph.D., Genzyme Corporation, P.O.
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apoptotic response®,6), mutations in p53 may be importante Oxford University Press
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inflammatory properties of bacterial pPDNA presented in the con) Bennett WP, Colby TV, Travis WD, Borkowski A, Jones RT, Lane DP, et
text of a cationic |ipid(20). AIthough such effects may be re- al. p53 protein accumulates frequently in early bronchial neoplasia. Cancer
SRS T ; Res 1993;53:4817-22.

duced lwhen.llcsthmc |Ip|d—pDNA _cqmplc;,?_(es are _gl?/en .a.S ar(14) Wistuba Il, Lam S, Behrens C, Virmani AK, Fong KM, LeRiche J, et al.

aerosq ! it will be important to mlnlm!ze.t '_S _pOte_m'a _tOXICIty' Molecular damage in the bronchial epithelium of current and former smok-

In addition to the acute effects of cationic lipids, little is Known  ers. J Natl Cancer Inst 1997:89:1366—73.

at present about the potential chronic toxic effects of these uig) Mercer WE. Cell cycle regulation and the p53 tumor suppressor protein.
p p

natural lipids in the lung. The ultimate metabolic fate of cationic  Crit Rev Eukaryot Gene Expr 1992;2:251-63.

lipids and the long-term effects of the parent lipid and its me(8) Bellamy CO. p53 and apoptosis. Br Med Bull 1997:53:522-38.

tabolites on the physiologic function of the lung are Iargel)ﬂ) Takahashi T, Takahashi T, Suzuki H, Hida T, Sekido Y Ariyoshi Y, et al.
K bvi Vi il b d d th The p53 gene is very frequently mutated in small-cell lung cancer with a

unknown. O VIOU§ y'. it \_N'_ e necessary to un erstan t es_e distinct nucleotide substitution pattern. Oncogene 1991;6:1775-8.

effects before cationic lipid vectors can be used in a chronig) Nielsen LL, Maneval DC. p53 tumor suppressor gene therapy for cancer.

disease setting. Cancer Gene Ther 1998;5:52-63.
A clinical investigation is planned to follow up on the prom- (9) Clayman GL, el-Naggar AK, Roth JA, Zhang WW, Goepfert H, Taylor DL,
ising initial preclinical results reported by Zou et é13) in this et al. In vivo molecular therapy with p53 adenovirus for microscopic re-

. . . . . . . . sidual head and neck squamous carcinoma. Cancer Res 1995;55:1-6.
issue of the Journal. Clinical end points in viral trials in whlcralo) Clayman GL, el-Naggar AK, Lippman SM, Henderson YC, Frederick M.

malignant lesions have been treated have included direct mea- yeritt A, et al. Adenovirus-mediated p53 gene transfer in patients with
sures such as tumor regression and verification of gene transfer advanced recurrent head and neck squamous cell carcinoma. J Clin Oncol
and expressiorf10,11). Clinical end points for trials in which 1998;16:2221-32.
premalignant lesions are to be the targets may be more pr6’d-) Roth JA, Nguyen D, Lawrence DD, Kemp BL, Carrasco CH, Ferson DZ,
lematic. While it may be possible to document vector-specific et al. Retrovirus-mediated wild-type p53 gene transfer to tumors of patients
. with lung cancer. Nat Med 1996;2:985-91.
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premalignant lesions in an individual necessarily have both p53” i e wild-type p53 gene in human lung cancer cells after retrovirus-
alleles mutated; these lesions presumably would be unrespon- mediated gene transfer. Hum Gene Ther 1993:4:617—24.
sive to the tumor-suppressive effects of such gene therapeutit®). Zou Y, Zong G, Ling YH, Hao MM, Lozano G, Hong WK, et al. Effective
Assuming a best-case scenario, i.e., that a lipid-based gene theradreatment of early endobronchial cancer with regional administration of
peutic protocol with p53 or other gene (possibly in synergy witjy _ Posome-p53 complexes. J Natl Cancer Inst 1998;90:1130-7. .
chemotherapy or radiation therapy) results in demonstrable @14) Dong JY, Wang D, Van Ginkel FW, Pascual DW, Frizzell RA. Systematic

. 4 ) . . . . analysis of repeated gene delivery into animal lungs with a recombinant
fects on invasive lesions, how far in the direction of prophylaxis  agenovirus vector. Hum Gene Ther 1996:7:319-31.
might such a gene therapeutic approach go? Would premaligs) Yang Y, Li Q, Ertl HC, Wilson JM. Cellular and humoral immune re-
nant lesions become realistic targets for gene therapy, say with sponses to viral antigens creatg barriers to lung-directed gene therapy with
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